Single dose of glutamine enhances myocardial tissue metabolism, glutathione content, and improves myocardial function after ischemia-reperfusion injury.
Myocardial ischemia and reperfusion (I/R) injury causes significant morbidity and mortality. Protection against I/R injury may occur via preservation of tissue metabolism and ATP content, preservation of reduced glutathione, and stimulation of heat shock protein (HSP) synthesis. Supplementation with glutamine (GLN) has been reported to have beneficial effects on all of these protective pathways. Thus, we hypothesized that GLN pretreatment given to the rat in vivo would protect the myocardium against I/R-induced dysfunction. GLN (0.52 g/kg, intraperitoneally, given as alanine-glutamine dipeptide), alanine alone (0.23 g/kg), or a Ringer's lactate solution (control) was administered to Sprague-Dawley rats 18 hours before heart excision, perfusion, exposure to global ischemia (15 minutes) and reperfusion (1 hour). Tissue metabolites were analyzed via magnetic resonance spectroscopy. In control and alanine-treated animals, I/R injury resulted in cardiac dysfunction, indicated by a decrease in cardiac output. Administration of GLN 18 hours before I/R injury preserved cardiac output after reperfusion. Metabolic analysis of the myocardial tissue revealed that [/R injury led to significant diminution of myocardial tissue glutamate, ATP content, accumulation of myocardial lactate, and a reduction in reduced glutathione content in control animals. GLN significantly reduced the deleterious changes in myocardial metabolism and improved reduced glutathione content. No changes in pre- or post-I/R injury HSP expression were observed after GLN administration. These observations demonstrate that remote in vivo administration of GLN before cardiac I/R injury can improve post-I/R cardiac function. This effect may be mediated via improved myocardial metabolism and enhanced reduced glutathione content.